Objective: The objective of the study is to test theoretical intervention fidelity and feasibility of MOVING ON, a self-directed, home-based, randomized controlled trial to increase exercise outcome expectations (OEs) (what one expects to obtain or avoid as a result of a behavior or lack thereof), among breast cancer survivors. Results: Fidelity met a priori criteria (mean = 3.31, SD = 0.87). Outcome expectations increased 0.01 points, and weekly steps increased by 970 every 4 weeks in the intervention arm compared to the control arm. All effect sizes were small, ranging from 0.01 to 0.09. Target enrollment, achieved in 17 weeks, met a priori feasibility criteria. Retention (66%) and accelerometer data acquisition (60%) (compared to 73% of subjective exercise data) did not.
| BACKGROUND
Cancer survivors are motivated to engage in health behaviors that they believe will improve their long-term outcomes and quality of life. 1 Regular aerobic exercise is 1 such behavior that they may benefit from; it is associated with improved survival and increases quality of life for breast cancer survivors. 2 However, only 16% to 37% 3,4 of the 3.1 million breast cancer survivors in the United States adhere to the minimum recommended 150 weekly minutes of moderate-intensity aerobic exercise. 5, 6 Further, among survivors who exercised regularly prediagnosis, exercise levels decrease during and after adjuvant therapy. 7, 8 One possible explanation for poor exercise adherence among breast cancer survivors is that they have low exercise outcome expectations (OEs). 9 Outcome expectations refer to people's beliefs about an (in) action leading to an outcome. 10 Dimensions of OEs include
(1) accessibility-the frequency with which outcome(s) are considered;
(2) certainty-perceived probability outcome(s) will occur; and (3) importance-value placed on the outcome(s). [11] [12] [13] According to several health behavior change theories, increased beliefs that exercise will produce benefits (ie, having high OEs) lead to behavior change. 10, 14, 15 Among noncancer populations, individuals who expect more positive and less negative outcomes of exercise have stronger intentions to exercise and exercise more. 16, 17 Effective strategies to increase exercise OEs among breast cancer survivors are not well established. Interventions that included OEs, along with other social cognitive predictors of exercise, have increased exercise among breast cancer survivors. [18] [19] [20] However, the extent to which these interventions effectively increased OEs is not clear because direct effects on OEs were not reported, 19, 20 or were found negative. 18 Additionally, prior interventions have not included strategies to specifically increase OE dimensions of accessibility, certainty, and importance.
A deeper understanding of how intervention components influence dimensions of OEs can inform the most effective ways to incorporate OEs in exercise interventions. Theoretical intervention fidelity refers to the consistency between intervention components that are theoretically hypothesized to produce change in theoretical constructs of interest (such as OEs) and the extent to which the components actually produce those changes. 21 No studies have examined theoretical intervention fidelity of strategies intended to increase cancer survivors' exercise OEs. Thus, the purpose of this manuscript is to report theoretical intervention fidelity and feasibility of delivering MOVING ON, an intervention to increase exercise outcome expectation accessibility, certainty, and importance, among breast cancer survivors.
| Theoretical framework
The theoretical framework guiding this study is detailed elsewhere.
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This framework is based on evidence that exercise increases when breast cancer survivors (1) believe they can perform exercise (ie, have high exercise self-efficacy) and (2) expect desired outcomes will ensue 10,18,19,23 (ie, have high exercise OEs). 10, 24 There are several dimensions of OEs including accessibility, certainty, and importance.
This framework proposes that self-efficacy and all OEs increase exercise intentions (the most proximal predictor of behavior) 14, 25 and exercise.
| METHODS

| Design
This phase II feasibility study was a randomized 2-arm trial. This study was registered with Clinical.Trials.gov (NCT02348710) and received institutional Internal Review Board approval (Protocol #00059469).
| Sample and setting
Participants were recruited in-person and through mailed invitations from a multidisciplinary breast cancer clinic at a tertiary cancer center.
Eligibility criteria included (1) stage IA to IIB breast cancer diagnosis;
(2) being 2 months to 10-year status postsurgery, radiation, and chemotherapy; (3) English speaking; (4) no evidence of recurrence, as determined by oncologic provider at a routine visit; (5) being inactive (self-reported ≤150 minute/week moderate-strenuous-intensity exercise) over the last month; (6) no contradictions to exercise based on the Physical Activity Readiness Questionnaire 26 ; (7) access to a computer; and (8) possession of a smartphone. This phase II study was not powered for statistical testing. Rather, 60 participants were recruited to explore intervention effects, as part of assessing theoretical intervention fidelity, 21 and feasibility of research methods.
| Procedures
Consented participants were randomly assigned with equal probability to the intervention or attention control. A random number generator was used in excel to produce a randomization 
| Intervention
The intervention is described in detail elsewhere. 22 Briefly, it consisted of a booklet containing narrative messages and writing and thinking activities to increase OE accessibility, certainty, and importance. The booklet provided a global overview of potential positive exercise outcomes for cancer survivors. The accessibility section instructed participants to list at least 3 strategies to help them think about outcomes they may experience if they exercise regularly. The certainty section contained 3 narrative messages (2 from breast cancer survivors who exercise regularly and 1 from an oncologist). Each survivor narrative included her photograph and summarized her personal story of (1) cancer treatments and side effects she experiences/ed and (2) 
| Measures
| Fidelity
Theoretical intervention fidelity (ie, correspondence between intended and actual intervention effects on OEs) 21 was measured by 9 questions (Table 1 ) and the direction of intervention effects. Fidelity was defined a priori as a score of greater than 2.0 for the 9 questions
and OEs increasing more in the intervention compared to the control
arm. Five open-ended questions (Table 1) were asked to provide insights into quantitative fidelity scores. Narrator's exercise mode, frequency and/or duration (n = 6) "Carla became a walking machine and is fanatical about walking 15,000 steps a day." Relating to cancer/treatment experience (n = 3)
"I was glad to read that one of the survivors had the same effect from tamoxifen." Shared emotions (n = 4) "How scared having breast cancer makes you feel." Inspiration (n = 5) "You don't realize that you have the power to make it until you hear someone else's testimony.
2. What did you do, if anything, that helped you think more often and remember your reasons to exercise?
Examples of strategies used (ie, meditation, email, calendar, phone reminder) (n = 4)
"Chose a sentence on exercise decreasing recurrence to email me and post on my google calendar."
Described current exercise (n = 10) "I started back walking my dog, exercising at the Senior Center."
3. What did you find most useful about the booklet?
Narrative stories (n = 13) "That there were people like me with breast cancer and it made it feel like there was hope for me." Information (n = 6) "There was a lot of good information that made me think about what I should be doing."
4. What did you find least useful about the booklet?
Easier experience than narrator (n = 2) "It seemed like the survivors had a cancer more serious than mine. It was harder for me to relate to their stories." Nothing (n = 5) "Nothing-it was really good information."
Qualitative questions Common themes Example
5. Please write any additional thoughts or comments you have about this booklet.
Should include nutrition more (n = 2). "A bit more emphasis on what to eat. In my head that is more important than exercise." Positive feedback (n = 4) "I thought the pamphlet was very well written and covered a great deal that a cancer survivor needs to know, and realize that other people share the same emotions!"
| Outcome expectations
Outcome expectations were measured using a multidimensional exer- 
| Intervention effects
Statistically significant differences were noted between study arms for race, time since surgery, and time since chemotherapy ( Table 2 ). All participants had a cancer-related surgery, but not chemotherapy. Thus, time since surgery and race were controlled for in all analyses.
Between-wave missing data were accounted for through analyses with 
| Feasibility of research methods
Descriptive statistics were conducted to assess participant recruitment and retention at each time point and days Fitbit® data were obtained.
| RESULTS
| Sample characteristics
The sample consisted of 60 breast cancer survivors, 74% Caucasian, 26% African American, with mean age 58 years, and mean time since diagnosis of 3 years. Participant demographics and medical characteristics are detailed in Table 2 . 
| Intervention fidelity
Twenty-two intervention participants completed the 4-week post intervention fidelity measures. They reported completing 3 quarters of the intervention booklet. As detailed in Table 1, across the 9 quantitative fidelity questions, the mean score is 3.31 (SD = 0.87), which corresponds with "somewhat" on the Likert scale ratings. All items individually achieved an a priori feasibility score of greater than 2.
Responses to qualitative questions revealed positive general feedback and that most participants thought everything in the booklet was useful. The narrative stories were reported as the most useful section.
The section that asked participants to develop strategies to think about the reasons they want to exercise appeared to be the least effective section. Examples of participant answers and major themes or common responses to all qualitative questions are detailed in Table 1 . Figure 1 . A priori recruitment feasibility criteria (60 participants in 6 months) were met, but retention (total attrition less than 17%) was not.
| Intervention effects
| Fitbit
Twelve participants used their own Fitbit®, of which 11 provided access to Fitbit data. Ultimately, Fitbit® data were obtained for 60% of participants compared to 73% of participants who provided self-report exercise data. Among participants whose data were accessed, they wore the Fitbit for 71% of the 105 study days (mean = 75 days, SD = 30). Fitbit as an objective measure did not meet a priori feasibility criteria of equal to or greater than the subjective exercise measure. There were no significant baseline measured differences between participants whose Fitbit® data were and were not obtained. 34 and 23 months to recruit 210 participants through the mail. 35 High recruitment rates may be because of a referring nurse practitioner being on the study team and screening patients and the primary investigator spending considerable time (about 250 hours) in the clinic.
FIGURE 1 Study flow
The present study had a high attrition rate (34%) compared to other home-based exercise intervention for breast cancer survivors in which attrition ranged from 13% to 20%. 36, 37 Response rate may be improved in future research by showing participants how to access online measures at the time of enrollment, providing an option for paper and pen measures or be increasing researcher and participant interaction.
Fitbit® data were obtained for 60% of participants for an average 71% of study days. This is similar to the amount of subjective exercise data obtained through online surveys in this study, as online measures were completed by 73% of participants. Several strategies should be used in future research to improve data acquisition through Fitbit®.
Specifically, a researcher should sync the Fitbits to the participants' smartphones, login information should be double documented, and
Fitbit accounts should be accessed by the research team at several time points during the study, to confirm data capture and trouble shoot as needed.
An important incidental finding is that AA participants had higher
OEs at all time points compared to Caucasian participants. This is consistent with other research that indicates Black breast cancer survivors report more expected exercise benefits compared to Whites. 38, 39 Thus, increasing OEs may not be the most effective means to increase exercise among AA cancer survivors, and it is critical to further explore and understand racial and cultural differences in exercise when designing future interventions. 
| Study limitations
| Clinical implications
Findings indicate that the most effective part of the intervention was the narrative stories. Providers may motivate increased exercise among patients by providing simple print brochures with stories about survivors who successfully manage late and long-term effects with regular exercise. This approach is low-cost and simple to implement in a busy clinic setting. Findings related to feasibility of research methods provide insights into improving study attrition and data collection for a larger future trial, powered to test intervention effect sizes. Finally, information about how to best obtain Fitbit data as an objective exercise measure in research is revealed from study findings.
Based on study findings, it is critical to assist participants with syncing the Fitbit to their smartphone and to confirm data acquisition at several time points during the study.
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